
place, for thc pcrfcct could not dic. Hut this nuicli we know,

that God madc nian, nor can vc doubt thc wisdom of ln's work.

His infinitc powcr is combincd with infinitc lovc and infinitc

wisdom. It is vcry cvidcnt tliat all things tnortnl, in thc grcat
;uons of ctcrnity, arc so bricf, tliat not what tlicy arc btit what

thcy lcad to, is thc qucstion of importancc. And surcly, old

Pinc, vc can all o( us wcll havc faith enough in God to trust
Him that good, and good alonc, will bc thc ultimatc rcsttlt of

all llis works."
" And slccp, lillcn?"
"Slccp," shc said, " is a provision by which thc body is

cnablcd thc longcr to pcrform its work. Thc body is a compli-catc- d

niachinc capablc of doing niany things. Hut it can do

nothing cxccpt through thc nsc of tnatcrial. So that whcthcr
lillcn walks, or junips, or works; laughs, or stniles, or wccps;

thinks, or talks, or droanis ; shc docs it by thc nsc of tnatcrial

furnishcd by hcr body."

" And how much tnatcrial docs it takc for a snn'le or for a

drcam ? "

"lillcn docsn't know," shc answcrcd. "Just a tiny little bit

for a sniilc. But when Ellcn comcs up this tnoiintain to scc thc

old 1'ine, shc consittncs an awfttl lot of tnatciial, as shc can tcll

frotn hcr appctitc whcn shc gcts back. Thc body, whcthcr
animal or plant, is bom into thc world with a vcry limitcd

supply of thc materials ncccssary for its activitics. It just has

to livc from hand to nioitth, old l'inc, but it is ablc, undcr
normal conditions, to supply itsclf with morc as wantcd."

"And how docs it do this?"'

"Through thc opcration of thc digcstivc organs and thc

lungs," shc rcplicd. " From food and watcr thc tissucs of thc

body arc rcplcnishcd, and by rcspiration oxygcn is supplicd ;

for thc air is cotnposcd in part of oxygcn, ncarly twcnty-thrc- c

and onc-tcnt- h parts oxygcn, to sevcnty-si- x and ninc-tcnt-

of nitrogcn by wcight, with a trifle of othcr substanccs. Of

this thc blood gcts such supply as it nccds, yiclding up, to bc

expellcd by thc lungs, carbonic acid rcccivcd from thc tissucs."

"And what arc thc tissucs?"

"Thc tissucs arc thc fabric," shc rcplicd, " of which thc
organs of both anitnals and plants arc composcd."

" And arc thcse thc sameV"

"Thcy arc similar," shc said ; " but tissucs which arc abscnt
from plants occur in anitnals. Thcsc arc callcd animal tissucs,

and rclatc to movcment or scnsation, as thc musclcs and ncrvcs.

Thosc of which plants arc formcd arc callcd vcgctablc tissucs,

as arc thc corrcsponding oncs in anitnals, as cpithclitun or bone.

Physiology tcachcs that thc animal is madc up of osscous tissitc,

or bonc; muscular tissue, or flcsh ; adiposc tissuc, or fat;
cartilaginous tissuc, or gristlc; conncctivc tissitc to bind thc
wholc togcther, and pigmcntary tissuc, or coloring mattcr."

"And of what arc thcse tissucs composcd?"
"All plants and all anitnals," shc rcplicd, "arc composcd of

organic and mincrnl or inorganic substanccs. The tnincral sub-

stanccs cxist in thc crust of thc carth, but thc organic are pri-tnari- ly

formcd in thc plant or animal from inorganic mattcr
which thcy havc absorbcd. Plants are chicfly formcd of thcsc

inorginic constitu jnts, all of which contain carbon and hydro-gc- n,

some of thcm consisting entircly of thcsc two clcmcnts;
but thc grcatcr proportion also contain oxygcn and nitrogcn,

and in minute quantities several othcr constituents.

"Thc inorganic constituents found in thc ashcs of all plants

arc, as the chemists tcll us, potash, soda, magnesia and litnc, in

combination with phosphoric, sulphttric, hydrochloric and car-

bonic acids, and additionally iron, mangancse, and si'.ica, with

traccs of fluorinc. Seawceds contain also brotninc and iodine.

Othcr substanccs arc occasionally found. Among thc most
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csscntial of thc inorganic constituents is watcr, somctimcs

amounting to from cighty-si- x to nincty-si- x pcr ccnt of thc plant.

It follows that thc ntitrition and dcvelopmcnt of plants dcpcnd

on thcir absorbing carbon, hydrogcn, nitrogcn, and sulphur
compounds, with watcr and such inorganic compounds as yield

thc ncccssary inorganic constituents, in a form capablc of

assimilation.
" In anitnals all thc substanccs ncccssary for dcvelopmcnt and

growth arc furnishcd by thc blood, which obtains thcm through
digcstion and rcspiration ; for food and drink arc prcparcd by

thc digcstivc organs, and cntcr thc blood cithcr dircctly or

through thc lymphatic systcm."

"And what is this lymphatic systcm?"
" Vesscls which carry thc lymp, a colorlcss or faintly

j'cllowish rcd fluid, vcry similar to blood but lacking thc rcd

corpusclcs."
" And what is its usc? "

"Two-fol- d, as again physiology tcachcs. First to convcy

frotn thc tissucs to the blood cffctc mattcr to bc afterwards

sccrcted by the skin, lungs, and kidncys; sccond, to supply new

tnatcrial for thc formation of the blood. This lymphatic system

also includcs thc lactcals, so callcd, which only differ from othcr
lymphatic vesscls in carrying chyle instcad of lymph."

" And what is chylc?"
" It is a part of thc mattcr cvolved by the diffcrcnt proccsses

of digcstion. The food undcrgocs variotts changcs aftcr it

cntcrs the alimcntary canal. First, in thc stomach it is con-vcrtc- d

in a pttlpy mass called chymc, which, passing into the

small intcstine, is actcd ttpon by the bilc, pancreatic fluid, and

intestinal juice, and tlnts a portion of it is changed into thc

chylc, a milky-lookin- g fluid, thc chemical constituents of which

arc much thc samc as blood, which is absorbcd or suckcd up

by thc lactcals, and finally convcrtcd into purc blood."
" And what part docs rcspiration pcrform?"
" Its grcat objcct is thc furnishing of oxygcn to thc systcm

and thc carrying off of carbonic acid."
" And how docs it do this?"
"Through the laws of chemical attraction. The air takcn

into the lungs is composcd, as lillcn said, in part of oxygcn.
Thc lungs arc dividcd into innumerable cclls, thc cstitnate being

that thcrc arc six hundrcd millions of thcsc in an adttlt person.

The blood drivcn by thc hcart through thc artcrics, vcins, and
capillarics is distributcd among thcse cclls scparatcd from the

air only by a thin and moist mcmbranc through which the laws

of chemical attraction casily opcralc, by which the blood gcts
rid of its carbonic acid and takes in a new supply of oxygcn."

"And whcrc docs thc blood obtain its carbonic acid?"
" Picks it up in its course through thc systcm, and is vcry

glad to cxchangc it for a new supply of purc, frcsh oxygcn."
" Hut what bccomes of this carbonic acid?"
" It is carried out into thc attnosphcre, wherc it is at oncc

absorbcd by vcgctablc lifc; all the trccs and plants, which usc

the carbon for thcir tissucs, giving back the oxygcn. It is in

this way that God has providcd for thc cxistcncc of diffcrcnt

things in His great kingdom. Thus IIc builds up thc animal

world, and thus IIc builds up thc vcgctablc world. And thus

we scc again how nature is a grcat circulatory worker; how thc
same tnatcrial, ncver dcstroyed, is used ovcr and over and over

again, now sustaining life in the vcgctablc world, and now in

thc animal world."
" And how is thc oxygcn distributcd to thc tissucs in every

part of the body? "

" Also by thc blood, which flows in every part in a pcrfcct
network of arteries, vcins and capillarics. It distributes this

oxygcn, which at oncc goes into combustion with the carbon of
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thc tissucs, cnabling thc body to pcrform all its activitics. Just
isn't it a busy condition? And this is life Iillcn's life from
day to day, and also thc old Pinc's life. Thc digcstion from
food and water furnishcs to man the carbon, and what othcr
inorganic substanccs arc necdcd. Thc rcspiration furnishcs thc
oxygcn. Chemical combination cvolvcs hcat, which is so nt

in all thc phcnomcna of life."
" Hut what is it, lillcn, which causcs the circulation of thc

blood?"
"The organs of circulation, as physiology also tcachcs us,

consist of thc hcart, artcrics, vcins and capillarics. Thc hcart,
which is csscntially muscular, is dividcd into fottr cavitics. Two
of thcm, callcd auriclcs, rcccive the blood as it flows into the
heart, whilc the othcr two, termed ventriclcs, are for thc pur-po- sc

of propclling thc blood through the lungs and general

system rcspcctively. Thc vesscls that carry thc blood into thc
auriclcs are called vcins, and the vesscls through which the
blood is drivcn onwards from the ventriclcs arc named arteries.

The right auricle contracting drivcs the venous or iinpttre blood

into the right ventriclc through an opcning guarded by a valve

to prevent a rcflux movcment. Thc right ventriclc, now filled,

contracts, forcing thc blood through thc pulmonary artcry to

thc lungs. This artcry is also guarded by valves to prevent
the blood's return. It gradually divides into smallcr and smallcr

branchcs, which mcrge into capillarics. It is in thcsc last dis-

tributcd over the interior of all the air cclls (of which the lung
is mainly composcd), that the venous or impure blood comes

in contact with atmosphcric air, throws off its carbonic acid gas,
its principal impurity, and absorbs oxygcn, by which proccsses
it is changed into purc, or arterial blood. Thc capillarics unitc

to fonn larger vesscls, until finally the blood is collcctcd in thc
pulmonary veins, through which it cntcrs thc left auricle, which

by contraction forccs it into the left ventriclc, through an open-in- g

also guarded by a valve. This left ventriclc contracts and

drives the blood into the aorta. which by its variotts branchcs
supplics every part of thc body with purc arterial blood. From

the aorta the blood cnters thc capillarics which occur in every

part of the systcm, whcrc it undcrgocs changcs thc reverse of

thosc occurring in thc pulmonary capillarics. It parts with its

oxygcn, bccomes charged with carbonic acid, and, as it leavcs

thesc capillarics and cntcrs the veins formcd by thcir union,

prcscnts all thc charactcrs of venous blood; thc veins uniting

form two largc trunks which cmpty into thc right auricle, the
point from which we startcd. The principal cause of thc cir-

culation is thc contraction of the hcart, though it is assistcd by

thc elasticity and contractility of thc artcrics and capillarics."

To bc continucd.


